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PREFACE 
 
        The present thesis deals with different aspects of chemistry of complexes of 3d 
transition metals having scorpionate and terpyridine ligands, their interaction with 
DNA, photo-induced cleavage of double-stranded DNA and the photocytotoxicity 
in visible light. Besides cobalt(II) and coppor(II), we have also used zinc(II) and 
nickel(II) metal ions to prepare complexes for comparative studies.  
        Chapter I presents a general introduction on metal-based drugs in cancer 
therapy and various modes of small molecule-DNA interactions, different types of 
DNA scissions emphasizing photo-induced DNA cleavage which will be useful for 
PDT application. A comparison has been made on the advantages of photoactive 
metal complexes in PDT over organic conjugates. The chemistry of the 
scorpionates and 2,2':6',2''-terpyridine ligand systems is briefly reviewed 
highlighting the structural features as well as their various chemical and 
biochemical applications of the metal complexes of these ligand systems.  
        Chapter II presents the synthesis and characterization of ternary 3d-metal 
complexes of Co(II), Ni(II), Cu(II) and Zn(II) metal ions having sterically 
demanding TpPh as the ancillary ligand. Heterocyclic bases 1,10-phenanthroline 
(phen) and dipyridoquinoxaline (dpq) have been used as the DNA binders. The 
chemical nuclease activity and photoinduced DNA cleavage activity of the 
complexes have been studied to explore the effect of steric protection on DNA 
binding and DNA cleavage properties. The bivalent metal ions have been used to 
explore the role of metal ions on the photo-induced DNA cleavage activity.   
            Chapter III deals with the synthesis, characterization, DNA and BSA 
binding, photo-induced DNA and BSA cleavage activity and photocytotoxicity of 
ternary 3d-metal scorpionates of Co(II), Cu(II) and Zn(II) metal ions having 
sterically demanding TpPh and photoactive py-nap ligand with a conjugated 1,8-
naphthalimide moiety. A ternary Cu(II) complex having photo-inactive γ-picoline 
and TpPh ligands has been prepared as a control species and its DNA cleavage 
activity and photocytotoxicity have been studied.  
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     Chapter IV describes the synthesis, crystal structure, DNA binding, oxidative 
DNA cleavage activity of ternary terpyridine copper(II) complexes of 
phenanthroline bases. Photocytotoxicity study of the dppz complex has been done 
in visible light. 
        Chapter V presents the synthesis and characterization of the binary 
terpyridine Cu(II) complexes having phenyl and pyrenyl pendant moieties. The 
DNA cleavage activity of the complexes has been studied in red light. The 
cytotoxicity of the complexes in HeLa cell is studied in the dark and visible light.  
    Finally, Chapter VI presents the synthesis and characterization of three binary 
terpyridine Co(II) complexes having phenyl, anthracenyl and pyrenyl moieties. The 
photoinduced BSA and DNA cleavage activity of the complexes is studied. The 
photocytotoxicity study of the complexes in visible light using HeLa cells and 
cellular imaging study have been made using the photosensitizing property of the 
anthracenyl and pyrenyl moieties.   
      The references have been indicated as superscript numbers in the text and 
compiled at the end of each chapter. The complexes presented in this thesis are 
represented by bold-faced numbers. Crystallographic data of the complexes, 
characterized structurally by single crystal X-ray crystallography, are given in CIF 
format in the enclosed CD (Appendix-I). Due acknowledgements have been made 
wherever the work described is based on the findings of other investigators. Any 
omission that might have happened due to oversight or mistake is regretted. 
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